Appendix 2: Generic formulation of ASPM

Basic Dynamics

Numbers-at-age
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for y = ybeg, ybeg+1,…, yend, where
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and
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Spawning biomass
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for y =  ybeg+1, ybeg+2,…, yend+1

Recruitment
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for y =  ybeg+1, ybeg+2,…, yend+1 where the Beverton-Holt stock-recruit parameters are re-parameterised in terms of Ksp and h as follows:
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and
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where “virgin” recruitment, Rvirgin, is calculated as follows:
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Initial conditions

Given Ksp, the virgin spawning biomass (i.e. the equilibrium Bsp, given constant recruitment and an absence of exploitation), and pvirgin, the proportion of the virgin population assumed as the starting conditions for the stock in year ybeg, the numbers-at-age in year ybeg are:
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Selectivity-at-age

Parametric


[image: image11.wmf]ï

ï

ï

ï

î

ï

ï

ï

ï

í

ì

>

+

£

£

+

=

=

-

-

-

-

-

j

aft

a

a

a

j

a

j

aft

a

j

a

j

a

a

a

e

e

g

a

a

e

g

a

j

j

j

aft

j

j

j

,

1

1

,

1

0

,

0

/

)

(

)

(

/

)

(

d

g

u

d

g

F


A2.11

where j refers to fleet f or survey s, and
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Then, for any a
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Non-parametric

Given j (fleet f or survey s), for any a the parameters 
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 are treated as estimable (bounded to be ≥ 0), and selectivity-at-age is calculated using equation A1.13

Exploitable biomass

Commercial fleets
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Surveys
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where ts is a pre-set parameter reflecting the timing (e.g. mid-point) of the survey (0 ≤ ts ≤ 1).

Proportions-at-age

Commercial fleets
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Surveys
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For commercial fleets and surveys, amin and amax reflect the minimum and maximum ages for which data are available, while amngp and amxgp reflect a contraction of the age-range considered to avoid zero values in the data (problematic when taking logs).

Constants of proportionality

Commercial fleet CPUEs
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where 
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 reflects the set of years for which 
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 estimates are available (Table A2.3).

Survey CPUEs
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where 
[image: image23.wmf]s

U
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 reflects the set of years for which 
[image: image24.wmf]s

y

U

 estimates are available (Table A2.3).

Variability parameters

Commercial fleet CPUEs
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where 
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 is a pre-specified constant allowing for a lower bound to be set on the total variance 
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Survey CPUEs

The “sampling” variability parameters 
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 associated with the individual survey CPUE estimates 
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 are input, while the “additional” variability parameters 
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 (equation A1.19) are treated as estimable.

Proportions-at-age
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where j refers to fleet f or survey s, and 
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 reflects the set of years for which 
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 estimates are available (Tables A2.4 and A2.5).

Likelihood function

Commercial fleet CPUEs
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where
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Survey CPUEs
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where
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Proportions-at-age
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where j refers to fleet f or survey s, and
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Stock-recruit curve
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where
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Total negative log-likelihood, –lnL:
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